The influence of under-nutrition on reproduction in laboratory and domestic animals, as well as in man, is well recognized, and has been the subject of considerable investigation (see Sadleir, 1969; Howland, 1975) . In wild animals, studies on the effects of nutrition on the onset and duration of the mating season and the degree of sexual activity have been mainly restricted to field observations (Verme, 1965; Stodart & Meyers, 1966) rather than experimental investigation.
The influence of under-nutrition on reproduction in laboratory and domestic animals, as well as in man, is well recognized, and has been the subject of considerable investigation (see Sadleir, 1969; Howland, 1975) . In wild animals, studies on the effects of nutrition on the onset and duration of the mating season and the degree of sexual activity have been mainly restricted to field observations (Verme, 1965; Stodart & Meyers, 1966) rather than experimental investigation.
The seasonally breeding rock hyrax (Procavia capensis) inhabits a wide range of habitats in South Africa and is subject to considerable variation in the availability of food in different localities, and within the same locality in different years. Nutrition appears to affect the onset of puberty, since a greater percentage of males achieve puberty in their 1st year of life when nutritional conditions are improved by increased rainfall (Millar, 1971 (Millar, 1971 ).
The present investigation was therefore undertaken to determine the effects of different planes of nutrition on spermatogenesis and androgenesis in males during the mating season, and to establish whether there were associated changes in anterior pituitary and hypothalamic hormone secretion.
Six adult male hyrax were individually caged in an animal house which was exposed to natural annual changes in photoperiod. In a preliminary study the daily intake of food necessary for main¬ tenance of body weight was determined. Three hyrax with a mean body weight of 2799 g were then given a high-plane daily diet of 348 kcal (200 g fresh lucerne and 50 g commercial rabbit pellets). The other 3 hyrax, mean body weight of 2712 g, received a low-plane daily diet of 160 kcal which consisted of 200 g fresh lucerne and 5 g pellets. Feeding regimens commenced in December and continued until the height of the mating season in mid-February, when the animals were anaes¬ thetized by an i.p. injection of 480 mg Nembutal (Abbott Laboratories) and exsanguinated by cardiac puncture. For comparative purposes 5 wild males which were sexually quiescent were shot at the end of the mating season in May.
The blood was collected in heparinized tubes, centrifuged and the plasma stored at -20°C until assay. The brain was removed immediately after death and a discrete hypothalamic area between the optic chiasma and mamillary bodies was dissected out to a depth of 4 mm. The entire pituitary was removed and both organs stored over solid C02. The testes were removed and weighed and a slice of each testis was fixed in 10% formol saline and routinely processed for histological examination. The mean seminiferous tubule diameter was estimated by measurement of 10 randomly chosen circular sections in each testis.
Testosterone was measured in the plasma samples by a radioimmunoassay employing an antiserum highly specific for testosterone and exhibiting only 5-6 % cross-reaction with dihydrotesto¬ sterone (Millar & Kewley, 1975) . Plasma cortisql was estimated by the fluorimetrie method (Mattingly, 1962) . Concentrations of LH in plasma and homogenates of pituitaries in phosphate-buffered saline were measured by a modification of the radioimmunoassay for rat LH (Niswender, Midgely, Monroe & Reichert, 1968) and using the antiserum of Niswender et al to ovine LH (GDN 15), iodinated rat LH (NIAMDD) and ovine standards (NIAMDD ovine-LH-S18). Validation of this assay for quantitating hyrax LH has been demonstrated by various criteria, including a comparison of hyrax pituitary LH concentration by the ovarian ascorbic acid depletion biological assay (R. P. Millar & C. Aehnelt, unpublished) .
Individual hypothalami were homogenized in 2 ml phosphate-buffered saline and then heated for 5 min in a boiling water bath to inactivate endogenous peptidases known to degrade LH-RH (Griffiths, Hooper & Hopkinson, 1973; Kuhl & Taubert, 1975; Gradwell, Millar & Symington, 1976) . After centrifugation and appropriate dilution of the supernatant, LH-RH content was determined by radioimmunoassay with a specific antiserum raised to LH-RH conjugated to keyholelimpet haemocyanin and 125I-labelled LH-RH (Hendricks, Millar & Pimstone, 1975) .
At the end of the experiment, the mean bodyweight of the animals on a high plane of nutrition had increased by 268 g whilst that of hyrax on the low-plane diet had decreased by 224 g.
The effect of the two planes of nutrition on various parameters of reproduction is shown in Although several field studies have shown a relationship between male fertility and rainfall or nutrition (see review by Sadleir, 1969) , it is uncertain whether improved nutrition per se stimulates the reproductive organs, or whether a predictive environmental cue such as photoperiod triggers reproduction to make use of seasonal improvements in vegetation. Photoperiod is the major environ¬ mental cue for the mating season in hyrax (Millar & Glover, 1973 ), but it is clear from the present results that nutrition has a modifying influence. Spermatogenesis, as indicated by increased semini¬ ferous tubule diameter (Millar & Glover, 1970 , and testosterone production were decreased in hyrax on the lower plane of nutrition. Studies on animals of other species have suggested that reduced reproduction is not due to failure of the gonads but is a result of diminished gonadotrophic hormone production (Allen & Lamming, 1961 ; Mann, Rowson, Short & Skinner, 1967; Gombe, Apgar & Hansel, 1973; Howland, 1975) . Although circulating levels of LH were reduced in the hyrax on a low-plane diet, the difference was not significant, perhaps because of the episodic nature of LH secretion. Howland (1975) has also found that when male rats were underfed for 15 or 20 days, plasma testosterone was significantly decreased but the reduction in plasma LH was not statistically significant.
The present results also suggest that the nutritional effects on reproduction were primarily due to alterations in the secretion of LH-RH. Although LH-RH is (Howland, 1975) 
